Background The aim of this study was to assess longterm chronic pain, numbness and functional impairment after open and laparoscopic groin hernia repair in a teaching hospital. Methods We performed a cross-sectional study in which all adult patients with a groin hernia repair between January 2000 and August 2005 received a questionnaire by post. It contained questions concerning frequency and intensity of pain, presence of bulge, numbness, and functional impairment. Results One thousand seven hundred and sixty-six questionnaires were returned (81.6%) and after a median follow-up period of nearly 3 years 40.2% of patients reported some degree of pain. Thirty-three patients (1.9%) experienced severe pain. Almost onefourth reported numbness which correlated signiWcantly with pain (P < 0.001). Other variables, identiWed as risk factors for the development of pain were age (P < 0.001) and recurrent hernia repair (P = 0.003). One-Wfth of the patients felt functionally impaired in their work or leisure activities. Conclusion Chronic pain and functional impairment are very common long-term complications after groin herniorrhapy in Dutch teaching hospitals.
Introduction
Worldwide groin hernia repair is one of the most common operations performed in general surgery, with any complication aVecting a high number of patients. Since the introduction of the tension-free mesh technique by Lichtenstein in 1984, recurrence rates have diminished to an acceptable level. This has drawn attention to chronic pain and functional impairments. With a reported incidence varying from 14 to 54%, several studies have shown chronic pain to be a common sequel after groin hernia repair [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . As a result about 11% of patients are claimed to be functionally impaired in their work or leisure activities [1] . Causative mechanisms are thought to be neuropathic (entrapment or injury of ilioinguinal, iliohypogastric or genitofemoral nerves) or somatic (tissue damage, scar formation) [12] . In the present study we evaluated the results and complaints of a large group of patients after elective groin hernia repair performed mainly by residents in two teaching hospitals. current address was available, they were excluded as well. The surgical techniques included were both open (Lichtenstein, Shouldice) and laparoscopic repair (total extra peritoneal, TEP; transabdominal preperitoneal, TAPP) for primary or recurrent and uni-or bilateral groin hernias.
To assure that the International Association for the Study of Pain's deWnition of chronic pain (pain persisting beyond the normal tissue healing time, assumed to be three months) was applicable to all reported pain complaints, the shortest follow-up period was three months [13] . The questionnaire was based on information from various previous studies [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] (See Appendix). Between November 2005 and February 2006 all patients of the Máxima Medical Centre were sent a questionnaire with a pre-stamped envelope with questions regarding frequency and intensity of pain, suspicion of recurrence, presence of numbness and degree of functional impairment in work or leisure activities. Pain intensity was measured with a visual analogue scale (VAS). This is a 10 cm scale with on the one end no pain and on the other unbearable pain. In order to evaluate diVerent severities it was subdivided according to a previously validated classiWcation: 0 = no pain, <3 = mild pain, 3-7 = moderate pain, >7 = severe pain [14] . In the present study, chronic pain was deWned as any VAS > 0. After two months all non-responders were reminded by telephone or by post.
Statistical analysis was carried out using the Statistical Package for the Social Sciences (SPSS), Windows version 12.0.1. The level of signiWcance was set at a P value of 0.05. Pearson 2 test was used to determine statistical signiWcance between diVerent variables and the presence of pain.
Results
A total of 2,339 elective groin hernia repairs were performed on adult patients between January 2000 and August 2005 in the Máxima Medical Centre in Eindhoven (n = 973) and in Veldhoven (n = 1,368). Since the operation 82 patients had died and 75 patients had moved. Another 18 patients were excluded because of mental incapacitation, leaving 2,164 patients. The questionnaire was returned by 1,766 patients (MMC-E n = 702, MMC-V n = 1064) resulting in a response rate of 81.6% (Fig. 1) . The study population consisted mainly of males (95%) with a median age of 60 years. In the MMC-V 90.5% of all repairs was performed using an open anterior technique (Lichtenstein 89.0%, Shouldice 1.5%), as opposed to the MMC-E, where almost half of the surgery was done laparoscopically (47.5%, mainly TAPP). Demographic and operative characteristics are listed in Table 1 .
After a median follow-up period of 2 years and 11 months, pain was reported by 40.2% of the patients (810/1,766). Severe pain was reported by 33 patients (1.9%). Pain frequency and intensity are graphically shown in Figs. 2 and 3, respectively. As a result of persisting pain 21% of the patients was confronted with some degree of limitations in daily functioning (severe functional impairment = 1.2%). Severity of functional impairment is detailed in Table 2 . A bulge was noticed by 13.2% of the patients and 25.8% (MMC-E 16.6%, MMC-V 29.9%) experienced numbness in the groin area. Laparoscopic procedures were associated with statistically fewer cases of numbness than the anterior approach (P < 0.001). Surgical technique (open or laparoscopic treatment) was not signiWcantly related to reported pain intensity (P = 0.15). However, age (<65 years, P < 0.001), presence of numbness (P < 0.001) and recurrent hernia repair (P = 0.003) did appear as signiWcant determinants for chronic pain (Table 3) .
Discussion
Taking the large sample size (n = 2164) and the good response rate (81.6%) into consideration, these results constitute a valid representation of the current prevalence of chronic pain following groin hernia repair. Especially since all applied surgical techniques for both unilateral and bilateral, primary and recurrent hernias were included, a complete picture of the current residual pain problem can be drawn. Drawbacks of this study are the retrospective design and the lack of a validated questionnaire. By using items from previous validated questionnaires, we tried to minimize such methodical bias.
In the past decade numerous studies have pointed out long-term groin pain complaints as a very common complication of hernia repair. A previous Dutch questionnaire study revealed that with one year follow-up 43.3% of the patients (138/319) still experienced some degree of groin pain, of which 14.5% was reported to be severe [7] . The present study shows equal results based on a large group of post-repair cases: some degree of pain persisted in as much as 40% of the patients after a median follow-up of approximately three years. Although the majority of reported pain intensity was mild, one in every eight groin hernia repairs was followed by moderate or severe pain complaints. These results conWrm the signiWcance of chronic pain as a complication of groin hernia surgery in Dutch clinics. Residual pain is frequently accompanied by limitations in general functioning. In a published series of 1,166 hernia repairs, 11% of the patients were negatively inXuenced one year after surgery by their groin pain in work performance or leisure activities [1] . Bozuk et al. [15] reported 2.2% of the patients to be unable to return to work. In the present series 21% of the respondents contended with functional impairments. An alarming 1.2% of the patients felt severely impaired, resulting in Wling for workers' compensation in most cases. Unfortunately, we did not assess quality of life. By using the short-form 36 (SF-36) Poobalan and collegues [3] concluded that quality of life was signiWcantly aVected in chronic pain patients on three of eight dimensions: social functioning, mental health and pain.
A number of studies revealed that hernia type, size of defect, experience of surgeon, length of incision, and choice of anaesthesia do not correlate with chronic pain. At Wrst the introduction of laparoscopy in inguinal hernia surgery seemed promising with respect to the prevention of residual pain. However, long-term pain complaints are similar, despite a reduction in the early postoperative period and faster resumption of daily activities within one day [8] [9] [10] [11] . Our study conWrms these results and we conclude that laparoscopic surgery should not be considered as a chronic pain preventing measure.
Various variables have been recognized as independent risk factors for long-term pain after inguinal hernia repair: age, numbness, high pain levels before and directly after the operation, surgery for a recurrence and postoperative complications [7] [8] [9] [10] [11] . Firstly, our results show a correlation between younger age (<65 years) and pain. This is probably due to age-related changes in pain experience and daily exertional level [7] . Secondly, with one-fourth of the patients reporting numbness, local cutaneous neurosensory disturbances appear to be common after inguinal herniorrhaphy, in particular after the open technique. Compared to patients with normal sensory functions, twice as many patients with numbness experienced some degree of pain. Most likely sensory abnormalities and pain are both resultants of damage or entrapment of the ilioinguinal, iliohypogastric and genitofemoral nerves symptoms [12] . Thirdly, as in previous literature, recurrent inguinal hernia repair was identiWed as a signiWcant risk factor for the development of chronic pain as well [2, 3] .
Hernia surgery research has hitherto focused on preventing recurrences. However, the prevention of chronic pain should be dealt with in a diVerent way. Amid, for instance, emphasized the importance of a thorough knowledge of groin anatomy to avoid injury or entrapment of the nerves, dissecting meticulously, and handling nerves with care [12] . Based on the adversative concept of 'no nerves no pain', few randomized controlled trials have been conducted to evaluate if preservation or elective division of the inguinal nerves during hernia repair would inXuence chronic pain [16, 17] . These trials reported inconclusive results. In a recently published double-blind randomized controlled trial with 100 subjects, a prophylactic neurectomy of the ilioinguinal nerve during Lichtenstein hernia repair decreased the incidence of exertional chronic pain [18] . The procedure was neither associated with more neurophysiological abnormalities nor with deterioration in quality of life. Therefore the authors proposed ilioinguinal neurectomy as a routine surgical step during open mesh hernia repair. From an empirical point of view a neurectomy is advisable when the ilioinguinal nerve is at high risk of entrapment due to the placement of the mesh. Larger clinical trials with a longer follow-up period are warranted.
The standard polypropylene mesh is associated with a strong foreign-body reaction resulting in the desired abdominal wall strength, but it may also act as a probable cause of pain [19] . Based on this hypothesis Bringman et al. assessed the impact of a lightweight or standard mesh on chronic pain with a three-year follow-up [20] . The use of lightweight mesh (LW) produced less chronic pain, although the reported diVerence was small and only signiWcant on palpation in the groin (standard = 3.3% versus LW = 0.8%). There was no diVerence in recurrence rates. However, considering the increased costs of lightweight mesh, these results are not suYciently convincing.
The issue of chronic postherniorraphy pain has created a dilemma. Is surgery still the primary treatment in patients with no or only mild symptoms? In a published series of 323 operated patients, those who graded their preoperative pain as moderate or severe beneWted the most from their hernia repair, which is in contrast to those patients who had no pain at rest before operation [4] . These latter patients had signiWcant pain scores at one year. Overall Wve percent of the total study group graded their present pain as slightly or much worse compared to their preoperative situation. The question thus rises whether asymptomatic patients should be treated surgically at all. A possible answer to this question is given by Fitzgibbons et al. [21] . Their randomized controlled trial showed 'watchful waiting' to be an acceptable option for men with minimally symptomatic inguinal hernias. Because of the low incidence of incarceration (1.8/1000 patientyears), delaying surgical repair was considered to be a safe option.
The present study shows that pain and consequently long-term functional impairment aVect a large number of patients after groin herniorrhaphy in a Dutch teaching hospital. Fortunately, much attention is presently drawn to preventive issues of groin pain. Surgeons, however, should also set up a protocol for recognizing and treating these serious events. To realize such a protocol the authors recommend additional research on the etiology and treatment of postherniorrhaphy pain.
